To reduce their environmental impacts, a growing number of organizations worldwide have implemented environmental management systems (EMSs). In these organizations, energy conservation activities become usual behaviors for employees; thus, we hypothesize that employees continue such energy conservation behaviors at home. This hypothesis is supported by data from surveys of individuals in Japan. Specifically, we find that the probability of engaging in energy conservation practices at home is higher and that expenditures on electricity use are lower for individuals who work in organizations that implement EMSs than for individuals who do not work in organizations with EMSs. Our results suggest that beyond the original purpose of helping organizations reduce their environmental impacts, EMSs work as an intervention to promote household energy conservation. JEL: Q40, Q50
Introduction
Global warming is one of the most serious problems that our society needs to address.
The average global temperature has increased by approximately 1.4 degrees F (0.8 degrees C) since 1880, and with the current level of greenhouse gas (GHG) emissions, each successive decade is expected to become warmer than the previous one (Melillo et al., 2014) . Reduction of GHG emissions is therefore an urgent need.
Like the business sector, households are responsible for a large part of GHG emissions. They represent 15-20% of primary energy use in developed countries and a higher share in developing countries (Dzioubinski and Chipman, 1999) . Thus, households are an important target group for intervention (Abrahamse et al., 2005) , motivating many researchers, mostly in the fields of social and environmental psychology, to investigate how to promote energy conservation among households. For an excellent review, see the study by Abrahamse et al. (2005) .
In this study, we examine environmental management systems (EMSs) as a potential intervention to promote household energy conservation. This idea may sound odd to those who are familiar with EMSs, because the original purpose of an EMS is not to influence household energy conservation but to help organizations such as companies, associations, and governmental agencies reduce the environmental impacts generated by their products, services or activities. For the same reason, even organizations that currently implement EMSs are unlikely to be aware of their potential role in promoting household energy conservation. We will point out, however, that EMSs may influence household energy conservation, although EMSs and the energy consumption of households may be seemingly unrelated.
An EMS is a formal set of processes and procedures that defines how the organization will manage its potential impacts on the environment. Implementation of a typical EMS requires setting an environmental principle and a plan ("Plan"), establishing a quantifiable target to reduce the organization's environmental impacts ("Do"), and monitoring its environmental progress ("Check"). The management revisits the principle and plan and later sets a new target in a revised plan ("Act"). This repetitive cycle is known as "PDCA" (Plan-Do-Check-Act) (Coglianese and Nash, 2001) . The increased control is expected to result in continuous improvement in the environmental performance of the organization (United States Environmental Protection Agency, 2014).
To manage environmental issues in a systematic manner, a growing number of organizations have implemented EMSs. The most commonly used framework for an EMS is ISO 14001, the international standard established in 1996 by the International Organization for Standardization (ISO). At least 346,147 organizations in 201 countries had been certified to ISO 14001 by the end of 2016, compared to 14,106 in 84 countries by 1999 (ISO, 2003; ISO, 2016) . Likewise, 3,865 organizations and 9,140 sites were registered under Eco-Management Audit Schemes (EMAS) as of October 2017 (European Commission, 2017) . EMS implementation may be even more prevalent than implied by these figures due to the presence of organizations that implement EMSs without being certified/registered under ISO 14001 or EMAS (i.e., informal EMSs or organization-specific EMSs).
Motivated by a rapid increase in the prevalence of EMSs, a number of studies have investigated the potential environmental benefits of EMS implementation, including the reduction of environmental impacts (e.g., Arimura et al., 2008; Brouwer and van Koppen, 2008; Daddi et al., 2011; Iraldo et al., 2009; Potoski and Prakash, 2005) , compliance with environmental regulations (e.g., Dahlström et al., 2003; Dasgupta et al., 2000) and technological environmental innovations (e.g., Lim and Prakash, 2014; Rennings et al., 2006; Wagner, 2007; Wagner, 2008) . The results are not necessarily in agreement, depending on how environmental performance is measured.
This study departs from the literature by addressing an unexplored aspect of EMSs.
The point of departure is the consideration of how employees are affected by the introduction of EMSs. When an organization introduces an EMS, its objectives often include the reduction of electricity use. Therefore, employees are encouraged to engage in energy conservation activities, such as turning off lights or personal computers when not in use, to a greater extent than before. In addition, the results of these practices are periodically assessed. The employees' involvement in this process may make energy conservation behaviors become a usual act that does not require much effort. Then, it may not be surprising if the employees continue energy conservation behaviors at home. This argument is supported by survey data on individuals in Japan. Specifically, our results show that the probability of engaging in energy conservation practices at home is higher and the expenditures on electricity use are lower when individuals' workplaces implement EMSs than when their workplaces do not. These results suggest that beyond the original purpose of helping organizations reduce the environmental impacts generated by their activities, EMSs have previously unnoticed positive spillover effects on household energy conservation.
Background

Environmental Management Systems
EMSs require organizations, in either the private or public sectors, to "establish programs, systems and structures for their internal operation regarding the environment" (Prakash and Potoski, 2006) . In doing so, organizations with EMSs often provide training and education, such as general awareness training (Zutshi and Sohal, 2004) , to promote environmental conservation within the organization. Zutshi and Sohal (2004) claim that general awareness training should include the topic "impact of operations and individuals' actions on the environment." Through this training, employees can learn how to mitigate the environmental impact of their daily operations.
Academic literature examines environmental training as an important element of EMSs (e.g., Jabbour, 2013) . However, this literature does not document in detail the content of training or education programs organizations with EMSs provide. Therefore, in this subsection, we introduce specific examples of environmental training and promotion of environmental conservation behaviors in Japanese firms with EMSs.
We begin with an example of a consulting firm with ISO 14001, NS Solutions. The firm provides employees with environmental education every year to enhance their understanding of the importance of environmental conservation 1 . As is typical in organizations with ISO 14001 in Japan, the firm's environmental management objectives include the reduction of electricity usage. The firm implements environmental education or training to promote energy savings. Everyone in the firm---that is, from the top managers to all the staff---is encouraged to participate in energy conservation practices:
turning off lights in workspaces during lunch hours, turning off PCs when going home, turning off lights in rooms not in use, and controlling the temperature settings of air conditioners by setting the temperature at 28 degrees Celsius or higher in summer and 20 degrees Celsius or lower in winter, as advocated in the campaign by the Japanese Ministry of the Environment (the Energy Conservation Center, Japan, 2012).
As another example of a firm with an EMS, a transport company, Geneq, evaluates electricity usage every month in graphs so that the usage is visible and noticed 2 .
Employees are provided with education as well as with notebooks that explain the company's environmental policy, the targets, the employee's obligations, and energy saving practices to engage in. Comprehension tests are regularly conducted. Some organizations further encourage workers to voluntarily participate in environmental conservation activities outside the workplace to promote their environmental awareness.
Organizations in the public sector are engaged in similar activities to promote environmental conservation through employees' behavioral changes. For example, the local government of Kanagawa, a prefecture next to Tokyo, has adopted an environmental management system 3 . As a part of the environmental training program, the Environmental Planning Division in Kanagawa prefectural government provides DVDs to other departments so that employees can learn about the current status of climate change issues/policy or water conservation. Moreover, the division uses posters to encourage employees to practice environmental conservation behaviors such as "turn off lights when unnecessary" not only in the workplace but also at home 4 .
As shown in these cases, Japanese organizations with EMSs provide environmental education to employees. The education often focuses on energy and climate issues.
Further, these organizations encourage employees to adopt the energy saving practices mentioned above. 
Previous Literature on EMSs
A number of previous studies have found that EMS implementation results in better environmental performance. For example, Russo (2002) provided evidence that ISO 14001 certification helped U.S. electronics facilities reduce their toxic emissions. Potoski and Prakash (2005) found that ISO 14001 adoption results in decreased air pollutant emissions. Similarly, Iraldo et al. (2009) found that EMAS has a positive effect on the level of self-reported environmental performance perceived by the organization itself.
Similar results are obtained when technological environmental innovations are used as a specific measure for environmental performance. For example, Rennings et al. (2006) found that the maturity of the EMS has a positive influence on environmental process innovations among German EMAS-validated facilities. Likewise, Wagner (2007) examined German manufacturing firms and provided evidence that the implementation level of an EMS has a positive effect on environmental process innovation. Wagner (2008) also observed this pattern for firms in nine European countries. Lim and Prakash (2014) found that country-level ISO participation is a strong predictor of a country's environmental patent applications.
On the other hand, some studies have found little evidence that EMSs improve organizations' environmental performance. For example, Barla (2007) examined 37 plants in Quebec's pulp and paper industry and found that ISO 14001 does not result in a reduction in total suspended solid emissions. Using U.K. data, Dahlström et al. (2003) showed that neither ISO 14001 nor EMAS had a positive effect on compliance with environmental regulations, contrary to evidence found by Dasgupta et al. (2000) for facilities in Mexico. According to Darnall and Sides (2008) , who conducted a meta-analysis, the evidence is inconclusive on whether adherence to ISO 14001 results in improved environmental performance.
In addition to improved environmental performance, a wide variety of potential benefits from EMSs have been listed and examined in the literature, including profitability, market expansion, competitive product/service, efficiency, improved company image, improvement in customer satisfaction and improved relations with stakeholders (e.g., Nishitani, 2011; Tan 2005; Tari et al., 2012) .
As shown in the literature review, EMSs have been extensively examined in the context of organizational performance. In contrast, less attention has been paid to whether EMS implementation influences employees within the organization. According to a few studies, employee morale seems to change as a result of EMS implementation. For example, Hillary et al. (1998) found that one of the benefits perceived by registered EMAS sites is improved employee morale. According to Pan (2003) , firms in Japan and Taiwan tend to perceive improved employee morale as one of the benefits from ISO 14001. Poksinska et al. (2003) provided similar evidence after examining Swedish firms that are certified to ISO 14001.
Several studies have also shown that employees become more environmentally aware when their workplaces implement EMSs. For example, Rondinelli and Vastag (2000) conducted an in-depth case study of a plant in South Carolina and found that plant managers viewed one of the benefits of ISO 14001 to be its influence on employee environmental awareness. Schylander and Martinuzzi (2007) examined Austrian firms and observed that one significant contribution of ISO 14001 is raising employee awareness of environmental issues; 85% of the firms in the survey perceived middle, strong or very strong improvements.
The Relationship between EMSs in the Workplace and Household Energy
Conservation
This study extends the scope of the previous research by shedding light on an unnoticed aspect of EMSs. In particular, we argue that EMS implementation works as an intervention to promote household energy conservation, although EMSs and household energy conservation may seem to be unrelated. The idea is that an EMS induces employees to behave in a more energy-conserving way at home. To understand this idea, This argument, with the exception of the last part (i.e., bringing the knowledge and habit to their home), is in line with evidence provided by Arimura et al. (2008) . Using data on facilities in Japan, they found that ISO 14001 certification is associated with reduced natural resource use. This evidence can be interpreted to indicate that when an EMS is implemented, employees behave in a more energy-conserving way in the workplace. The argument is also supported by a field experimental study by Siero et al. (1989) . They developed a behavioral program to change the driving behavior of mail van drivers. Similarly to an EMS, the program was designed to provide drivers with information, task assignment, and feedback on gasoline consumption. Implemented in the Netherlands Postal and Telecommunication Services, the program resulted in energy savings of 7.3%. We conclude this section with two hypotheses: when individuals'
workplaces implement EMSs, (1) the individuals become more engaged in energy conservation activities at home, and (2) their household expenditures on electricity are lower.
Do EMSs in the Workplace Induce Energy Conservation Activities at Home?
Data
To address the first question, we use data that are derived from an online survey conducted in February 2016. The target subjects are 20 years old or older, residing in Japan. A total of 2,618 individuals participated in the survey, recruited from 1,350,000 survey monitors registered with Market Development Research, a marketing research company in Tokyo. We requested the company to broadly divide the country into six regions and collect the subjects in such a way that the density of the respondents in each region is approximately equal to the corresponding density in the Population Census in Japan and that the distributions of age and gender in each region are matched with those in the Census. We decided to make this adjustment because we were concerned about a possible correlation between internet accessibility and residential locations; people in urban areas may be more likely to participate in an online survey than those in rural areas.
After excluding non-working respondents such as students and homemakers and those with incomplete answers, the sample size was reduced to 1,723. Table 1 presents the descriptive statistics.
Dependent variables
We consider four energy conservation practices recommended by the Energy Conservation Center, Japan (2012), which provides an official guideline for promoting household energy conservation. Two dependent variables are related to air conditioners and are constructed from the following survey items: (w)hen you are in a living room at home, (1) "do you set the air conditioner temperature at 28 degrees Celsius or higher in summer?" ( 1 ) and (2) "do you set the air conditioner temperature at 20 degrees Celsius or lower in winter?" ( 2 ). The other two variables are constructed from the following items: (w)hen you are in a living room alone and then leave the room for 5 minutes or more, (3) "do you turn off the TV(s)?" ( 3 ) and (4) "do you turn off the light(s)?" ( 4 ).
Respondents were asked to answer each question by choosing from four ordered categories: "never" (coded as 1), "rarely" (coded as 2), "occasionally" (coded as 3), and "fairly often" (coded as 4). It should be noted that some of the respondents do not use standard air conditioners in winter; instead, they use traditional Japanese-style stoves that are not equipped with temperature settings. In addition, a proportion of the respondents do not possess televisions. As a result, the number of observations differs across the practices; specifically, there are 1,435 observations for the air conditioner in summer, 923
for the air conditioner in winter, 1,641 for the TV(s), and 1,723 for the light(s).
The distribution of replies for each practice is shown in Figure 1 . For each practice, respondents who answered "fairly often" occupy the largest share. For air conditioner practices, respondents are found to be engaged relatively more in summer than in winter.
Explanatory variables
To measure EMS implementation in respondents' workplaces, we use the following survey item: "(h)as the organization that you work for implemented an environment management system (for example, ISO 14001, Eco-Action 21 5 , etc.)?" Respondents were asked to choose from "yes," "no," or "don't know," and 18% of the respondents replied "yes," 39% "no," and the rest "do not know." For our analysis, we construct two dummy variables: that equals one if the respondent chose "yes" and _ that equals one if the respondent chose "don't know." We initially include in models, but not _ ; in other words, we treat "no" and "don't know" equally. This modeling approach assumes that when an EMS is adopted, employees are aware of it. This assumption does not seem to be unreasonable, as one of the components of an EMS is to ensure that all employees are involved in and committed to the EMS (The Commonwealth of Australia, 2017). For robustness checks, we will examine models that include both and _ , thereby allowing for the possibility that "no" and "don't know" have differential effects.
In addition to EMSs, sociodemographic and household factors may influence energy conservation behaviors. To control for individuals' sociodemographic characteristics, our models include age, a dummy variable for being male, a dummy variable for being a regular employee, dummy variables for education 6 , dummy variables for occupation 7 , and dummy variables for the industry the respondent works in 8 . In addition, the models incorporate two variables that represent the temperatures at which the respondents feel comfortable in summer and winter. For household and house related factors, the models include the number of household members, a dummy for home ownership, a dummy for living in a detached house, dummy variables for household income 9 , and dummy variables for TV types 10 . Lastly, to control for regional differences, the models include the monthly average of the mean daily temperature in the seat of the prefectural government, in January 2016, as reported by the Japan Meteorological Agency.
As will be discussed later, we test the endogeneity of the EMSs. For this purpose, the number of employees in the organization the respondent works for is used as an instrumental variable. To obtain the corresponding variable, the survey respondents were asked the number of employees in their organization and chose from the following responses: "not more than 10," "from 11 to 50," "from 51 to 100," "from 101 to 500,"
"from 501 to 1,000," "from 1,001 to 3,000," "from 3,001 to 5,000," "from 5,001 to 10,000," and "10,001 or more."
Comparison of Two Groups
To examine the relationship between EMSs and energy conservation practices, we first examine the empirical distributions of energy conservation practices ( , = 1, … ,4) between two respondent groups by the EMS status of their workplaces ( = 1 and = 0) in Figure 1 . The green and white bars represent the respondents for = 1 and = 0 , respectively. According to the figures, the distributions seem to be different from each other. For all practices, we find larger densities at "fairly often" for = 1 than for = 0. Additionally, smaller densities are observed at "never"
and "rarely" in the former group than in the latter group.
We next check the mean differences of energy conservation practices by group. The first four rows in Table 2 represent the results of mean-comparison tests for all individuals, assuming normal distributions and allowing for unequal variances. It is found that respondents who work for organizations with EMSs are more likely to be engaged in all energy conservation practices at home than are those who work for organizations without
EMSs. In addition, according to non-parametric Kolmogorov-Smirnov tests, the distribution of each practice differs across the groups at the one percent level of significance. These differences are consistent with the idea that EMSs in workplaces induce employees to engage in energy conservation practices at home.
Furthermore, if we inspect the data on men and women separately, gender discrepancies arise. The remaining results in Table 2 show the same pattern for men: the mean for the EMS group is significantly larger than that for the other group for all practices, whereas for women, the mean differences by EMS status group are statistically significant only for particular practices: ecp2 and ecp4.
The Model and Results
In the previous section, the results are found to be consistent with the positive influence of EMSs on energy conservation practices at home, especially for men. We now examine whether this is supported even after controlling for individual observed characteristics. We estimate an ordered probit model to account for the ordered categorical nature of the dependent variable ( ); it takes one, two, three and four if the individual "never," "rarely," "occasionally," and "fairly often," engages in energy conservation practice , respectively.
The underlying unobserved propensity to engage in the practice ( * ) is assumed to depend on whether the individual's workplace implements an EMS ( ), a set of other observed factors ( ), and a set of unobserved factors that consist in the error term ( ):
where ( , ʹ ) are unknown parameters, does not contain a constant, and is standard normally distributed. The observed categorical variable is assumed to connect with the unobserved propensity in the following manner: Figure 2 depicts the average partial effects of EMSs. For each practice, the probability of "fairly often" increases by 13-19 percentage points when changes from zero to one, while the probability of "never" decreases by 6-13 percentage points. According to these estimates, the effects of EMSs on energy conservation practices at home do not seem negligible in size.
We also examine whether the effects of EMSs differ across gender groups. For this purpose, we estimate equation (1) for men and women separately. The results, presented in Table 4 , show that there are gender differences in the effects of EMSs. On the one hand, for men, the results are similar to those obtained before. Specifically, for all practices, the coefficients on are positive and significant at the one percent level, and the average partial effects on the probability of "fairly often" are 14-17 percentage points. On the other hand, women are influenced by EMSs only regarding the air conditioner practice in winter. In that case, however, the corresponding average partial effect on "fairly often" becomes larger than that obtained when we pool men and women. Overall, these results suggest that men are influenced by EMSs in a wider variety of energy conservation practices, while women are more strongly influenced by EMSs concerning a specific practice than men are.
Robustness Check 1: Treatment of "Don't Know" Responses
The results we have presented were obtained through equal treatment of the respondents who answered "no" and those who answered "don't know" to the question "(h)as the organization that you work for implemented an environment management system?." To examine the robustness of our findings to this assumption, we now include _ in the models and thereby allow for the possibility that "don't know" is not equivalent to "no."
As presented in Table 5 , for all models, the inclusion of _ does not change the pattern of the estimated coefficients on ; their sign and significance remain the same as before. Although the average partial effects on the probability of "fairly often"
("never") become somewhat smaller in magnitude, they are still larger than ten (five)
percentage points when significant. According to these estimates, our main findings seem to be robust to the treatment of "don't know" responses.
The results also show that "no" and "don't know" responses are not necessarily equivalent; when we examine men regarding the TV practice ( 3 ) and the light practice ( 4 ), the coefficients on _ are found to be statistically significant at the five percent level. Moreover, the negative sign of the coefficients implies that men who answered "don't know" are less engaged in these practices than those who answered "no."
There are two possible interpretations for these results. First, if most of those responding with "don't know" work for organizations that do not implement an EMS, then the results may be interpreted to indicate that they tend to care less about energy conservation practices than those who answered "no" (and hence are less engaged in the practices). In other words, _ = 1 may capture individuals who are unconcerned about energy conservation practices. Second, if most of those responding with "don't know" work for organizations that implement an EMS, the results may also imply that EMSs unnoticed by employees do not influence their energy conservation behaviors; in other words, employees should be well informed about EMSs (as is required by ISO 14001) to promote their energy conservation behavior.
Robustness Check 2: Test for Endogeneity of EMSs
In equation (1) conscious. This factor is expected to influence the propensity for the energy conservation practice, * . However, it seems difficult to completely control for this factor; a variable based on the survey question "(h)ow much are you concerned about global warming?" may be a good proxy but is unlikely to be a perfect one. For this reason, at least part of environmental consciousness is expected to be contained in the error term. Environmental consciousness may also be associated with the desire to work in an environmentally friendly organization, which would influence the probability of being employed in such an organization. Then, the error term would be correlated with whether the individual works in an organization with an EMS in place, given that environmentally friendly organizations tend to implement EMSs.
To address this issue, we test for the endogeneity of . We apply the method developed by Terza et al. (2008) that is a nonlinear version of the Hausman (1978) endogeneity test. To do so, we slightly modify equation (1) as follows:
where captures a set of unobserved factors that are uncorrelated with but correlated with (e.g., environmental consciousness), is the corresponding parameter, and captures a set of unobserved factors that are not correlated with or with and is assumed to be standard normally distributed. Conditional on , , and , the response probability that = 1 can be derived as
where Φ(•) is the standard normal distribution function. The other response probabilities can be derived similarly. A problem of endogeneity emerges due to the presence of ; if an ordered probit model is estimated via maximum likelihood without dealing with , the estimator will be inconsistent unless = 0.
We next define a reduced form equation that formalizes the relationship between and :
where ( to be the standard normal distribution function, the equation represents a probit model.
Given the response probabilities and equation (3), we can test for the endogeneity of by using the following two-stage procedure. In the first stage, we estimate equation (3) using maximum likelihood and compute the residual ̂= − (̂+ ) . In the second stage, we estimate the ordered probit model represented by the response probabilities by substituting ̂ into . The null hypothesis that = 0 (i.e., the exogeneity of ) can be tested by using a conventional t-test.
As an instrumental variable, we use the number of employees in the organization the individual works for. There are several reasons for this variable to be a relevant instrument.
First, according to previous studies (e.g., Nakamura et al., 2001) , organization size (measured by the number of employees) is positively correlated with EMS certification, likely because the fixed costs of certification are less significant for large organizations than for small ones. The number of employees is therefore expected to be correlated with and thereby satisfies condition (A) unless a large number of organizations implement EMSs without certification. Second, it does not seem plausible that the number of employees in the individual's organization has a direct influence on whether (s)he is engaged in energy conservation practices at home. In addition, a priori, there is little reason to think that the size of the organization is systematically associated with the extent to which its employees are environmentally conscious. For these reasons, the number of employees in the organization the individual works for is unlikely to be correlated with in equation (2) or in equation (3). We therefore assume that it satisfies conditions (B) and (C). Table 6 provides the results when all individuals are examined. As Columns (1), (3),
, and (7) show, the first stage results are as expected. In each case, dummy variables for the number of employees are positively correlated with . In addition, almost all the coefficients are found to be significant at the one percent level, suggesting that the instrument is not weak. These results therefore confirm that the number of employees satisfies condition (A) for a valid instrument. Columns (2), (4), (6), and (8) provide the second stage results. For each practice, the first stage residual (̂) is found to be far from statistically significant, with a p-value larger than 0.5. Hence, there is no strong evidence to suggest that is an endogenous variable. We also test for the endogeneity of in all the models reported in Tables 4 and 5 11 . For almost all models 12 , similar results are obtained in favor of the exogeneity of (and _ ). It can therefore be concluded that our main findings are not a result of bias due to endogeneity.
Do EMSs Lower Household Energy Consumption?
The Model
We now address the second question: whether household expenditures on electricity use are lower for those who work in organizations with EMSs than for those who do not.
We assume that the individual's monthly household expenditure on electricity use ( * ) depends on , , and the error term ( ):
where ( 0 , 1 , ′ ) are unknown parameters and is normally distributed with mean zero and variance 2 . Due to the design of the survey item used for this analysis, we do not directly observe * ; instead, interval-coded data ( ) are available. Specifically, = 1 if * < 1 (=2 thousand yen), = 2 if 1 ≤ * < 2 (=4 thousand yen), 11 For the models presented in Table 5 (i.e., the models that include _ ), we conducted endogeneity tests in a manner similar to that described in the main text. Specifically, we first extend equation (2) by including
where 1 ( 2 ) captures a set of unobserved factors that are uncorrelated with but correlated with ( _ ). We also modify equation (3) as follows: = 1 ( 1 + 1 ) + 1 and _ = 2 ( 2 + 2 ) + 2 . For (•), ( = 1,2), we choose a multinomial logit form. Then, these equations become a multinomial logit model where the base category is "no." Given this setup, we use the following two-stage procedure. In the first stage, we estimate the multinomial logit model using maximum likelihood and compute the residuals ̂1 = − 1 (̂+̂1 ) and ̂2 = _ − 2 (̂+̂2 ). In the second stage, we estimate the ordered probit model by substituting ̂ into ( = 1,2). The joint null hypothesis that 1 = 2 = 0 (i.e., the exogeneity of and _ ) can be tested by using a Wald test.
12 Only in the case of the light practice for women is ems endogenous and statistically significant at the one percent level. The results are available upon request. 
Data
For this analysis, we use data from another online survey that was conducted in This survey is broadly similar to the one used for the previous analysis in that regarding individual characteristics, it asked about EMSs and sociodemographic and household characteristics. Unlike the previous survey, however, this survey further asked whether the individual's house is all electrified ( ) and whether it is equipped with a photovoltaic system ( ). These variables are particularly important to address the current question. Undoubtedly, home all-electric systems and photovoltaic systems are important determinants of household electricity expenditure. In addition, the installation of these systems may partly depend on ems. Therefore, without controlling for them, the regression of equation (4) would suffer from omitted variable bias 14 . For this reason, we decided to use this survey rather than the previous one for the current analysis.
While it allows us to control for the installation of all-electric and photovoltaic systems, the use of this survey comes with some cost. Specifically, this survey did not ask about the number of employees in the organization the respondent works for and therefore does not provide a relevant instrumental variable to control for potential endogeneity of . As a result, when estimating equation (4), we need to treat as an exogenous variable. Admittedly, this assumption seems to be rather strong; however, it may be less strong than it seems to be, because the results in the previous section are consistently and strongly in favor of the exogeneity of . Table 7 14 To see this, consider all-electric systems, for example. Notice first that other things being equal, expenditures on electricity are higher for households that install all-electric systems than for those that do not, as all heating and lighting are electric for the former while not for the latter. Second, to the extent that individuals are induced by EMSs to care more about electricity consumption, they may be more inclined to install all-electric systems when working for organizations with EMSs because all-electric systems are generally considered as more energy efficient than conventional electric systems. It is therefore expected that and are positively correlated (which is indeed the case with our data). These two factors combined, the omission of from a regression of household electricity expenditure will likely result in omitted variable bias, more specifically, an upwardly biased estimate of the coefficient on .
between the groups. In addition, the Kolmogorov-Smirnov test cannot reject the null hypothesis that the distributions are equal. At first glance, these results seem to suggest that is not significantly associated with . As we will see, however, the results are an artifact of not controlling for individuals' observed characteristics. Table 8 presents the estimation results. We first estimate equation (4) without controlling for whether the individual's house is all electrified and whether a photovoltaic system has been installed. As presented in Column (1), the coefficient on is found to be negative and significant at the one percent level. This result does not change even after we control for (i.e., whether the individual's house is all electrified), as presented in Column (2).
The Results
It should be noted that the estimated coefficient becomes larger in magnitude when we control for than when we do not. This finding demonstrates the importance of controlling for . Specifically, the regression in Column (1) is subject to omitted variable bias; if is not controlled for, the magnitude of the effect of will be underestimated (see footnote 14). This bias is attributed to a positive correlation between and (a correlation coefficient of 0.07) as well as a positive conditional correlation between and ln( ) as found in Column (2) (a regression coefficient of 0.315).
We further control for (i.e., whether a photovoltaic system is installed). Although the estimated coefficient becomes somewhat smaller in magnitude, as presented in Column (3), it remains negative and statistically significant at the one percent level.
Overall, these results are consistent with the argument that household expenditures on electricity use are lower when individuals work in organizations that implement EMSs than when they work in organizations that do not.
In addition to the statistical significance, the economic significance of the EMS effect may be noteworthy. The point estimates of the coefficient on range from -0.077 to -0.059, corresponding to a decrease in household electricity expenditure by approximately five to eight percent. The effect does not seem to be negligible, taking into account that it is a byproduct of EMSs whose original purpose is to help organizations reduce the environmental impacts generated by their activities.
Conclusion
This paper investigated whether an EMS in the workplace promotes energy conservation behaviors at home. This hypothesis is supported by data from surveys of individuals in Japan; specifically, we found that the probability that individuals will engage in energy conservation practices at home is higher when they work in organizations that implement EMSs than when they work in organizations that do not implement EMSs. We also found that there are gender differences in the effect of EMSs; men are influenced by EMSs in a wider variety of energy conservation practices than women are. We further provide evidence that expenditures on electricity use are lower for individuals who work in organizations with EMSs than for those who work in organizations without EMSs. These results are intriguing because the designers or implementers of EMSs are unlikely to be aware that EMSs play a role in promoting household energy conservation.
Our results have several important implications. First, even if EMSs do not improve the environmental performance of firms or facilities (e.g., Barla, 2007; Dahlström et al., 2003; Darnall and Sides, 2008) , EMSs can be socially beneficial by reducing employees'
household energy consumption. This may provide a rationale for the policies that some government authorities have already introduced, such as reduction in the frequency of inspections and provision of subsidies for organizations that implement (certified) EMSs.
Second, the effect of EMSs may be even larger than our results indicate due to green supply chain management. According to Arimura et al. (2011) , facilities with certified EMSs are more likely to require that their suppliers undertake specific environmental practices, one of which is often EMS implementation. Our results, combined with those of Arimura et al. (2011) , suggest that when an EMS is implemented by a downstream firm, upstream firms tend to start implementing EMSs, which in turn makes it more likely that employees in the upstream firms engage in energy conservation activities. Thus, EMSs may have a multiplier effect on household energy conservation behaviors.
Lastly, recommendations are provided for future research directions. One direction is to examine a wider variety of energy conservation practices than those this study addresses. Another and more fruitful direction may be to conduct a cross-country study and thereby examine whether findings in this study can be generalized to countries other than Japan. Note: Standard errors clustered by prefecture are presented in parentheses. ***, **, and * correspond to the one, five, and ten percent levels of significance, respectively. Dummy variables for education, for occupation, for the industry the respondent works in, for household income, for prefectures, and for TV types are included in each model, although the results are not presented here for the sake of saving space. Note: The numbers in the column "ems" present estimates of the coefficients on ems in equation (1) for all practices. Standard errors clustered by prefecture are presented in parentheses. ***, **, and * correspond to the one, five, and ten percent levels of significance, respectively. The same control variables as in Table 3 are included in each model. The results for control variables are not presented here for the sake of saving space but are available upon request. Note: Standard errors clustered by prefecture are presented in parentheses. ***, **, and * correspond to the one, five, and ten percent levels of significance, respectively. The same control variables as in Table 3 are included in each model. The results for control variables and the results for the average partial effects on Pr(Rarely) and Pr(Occasionally) are not presented here for the sake of saving space but are available upon request. Note: Standard errors clustered by prefecture are presented in parentheses. ***, **, and * correspond to the one, five, and ten percent levels of significance, respectively. Probit is used in the first stage estimation. The same control variables as in Table 3 are included in each model. The results for control variables are not presented here for the sake of saving space but are available upon request. Note: Standard errors clustered by prefecture are presented in parentheses. ***, **, and * correspond to the one, five, and ten percent levels of significance, respectively. The results for other control variables (dummies for household income, dummies for educational status, and dummies for occupation) are not presented here for the sake of saving space but are available upon request. 
